Objectives: This research documents spousal accounts of daily symptoms and behaviors of their husbands or wives with mild cognitive impairment (MCI) and assesses how MCI-related symptoms and care needs are associated with spouse care partners' psychological well-being and biomarkers of physiological wear and tear.
M
ILD cognitive impairment (MCI) refers to age-related decline in memory and executive functioning that may not markedly interfere with a person's work or social relations. Estimates suggest that persons diagnosed with MCI (PWMCI) develop dementia at a rate of about 10%-15% a year; however, about one half of PWMCI do not develop any type of dementia (Mayo Clinic, 2008) . Although much has been written about the criteria for identifying MCI and rate of conversion from MCI to Alzheimer's disease, scholars are only beginning to focus attention on family members' response to having a relative with MCI.
Initial studies of MCI identified elevated burden and concomitant high negative affect among family members of PWMCI. The emergence of such symptoms may be associated with changes in family roles and relationships (Garand, Dew, Eazor, Dekosky, & Reynolds, 2005) . Analysis of structured focus group discussions among 11 spouses or adult children of PWMCI revealed substantial burden associated with high levels of dependence exhibited by PWMCI and changing responsibilities of family members (Frank et al., 2006) . Similarly, a secondary analysis of 769 caregivers of PWMCI found that the odds of being at risk for depressed mood were significantly higher for care partners of PWMCI who had poor functioning on activities of daily living (ADL) as well for those who perceived greater relational deprivation (Lu et al., 2007) . Our own research showed that relatives of PWMCI are stressed by the ambiguity and behavioral fluctuations associated with MCI (Blieszner, Roberto, Wilcox, Barham, & Winston, 2007) . Primary care partners (PCPs) reported more depressive symptoms when they had less knowledge about dementia, were more bothered by MCI symptoms, had lower mastery and higher perceived burden, used more meaning management, and relied more on social support (Blieszner & Roberto, 2010) .
Chronic and continuous caregiving-related stressors affect a variety of health indicators, including stress hormones (e.g., cortisol), cardiovascular factors, body weight, and insulin resistance (Vitaliano, Zhang, & Schanlan, 2003) . The cumulative effect of these changes places family caregivers at risk for poorer health and increased rate of morbidity and mortality (Schulz & Beach, 1999) . Researchers have speculated that the mechanism by which stressors lead to changes in health is through the collective upset of allostatic processes (Kiecolt-Glaser, McGuire, Robles, & Glaser, 2002; Vitaliano et al., 2003) . The body's ability to achieve stability in response to changes introduced by stressful events is critical. Day-to-day stressors of living with a PWMCI may allow little time for recovery, thus interfering with allostatic processes.
In the present investigation, we document spousal accounts of the daily frequency and intensity of early memory loss symptoms and behaviors of their husbands or wives with MCI. Specifically, we assess the association of MCI-related symptoms and care needs with spouse care partners' daily psychological well-being and a biomarker of physiological wear and tear, the diurnal cortisol rhythm.
Conceptual Model
We used a daily diary method (Almeida, 2005; Bolger, Davis, & Rafaeli, 2003) to understand persistent stressors and their effects on the psychological and biological health outcomes in spousal PCPs of PWMCI. Our conceptual model borrows several elements from Pearlin, Mullan, Semple, and Skaff's (1990) caregiver stress process framework, adapted to account for multiple complex factors involved in understanding family responses to MCI in the context of daily interactions.
According to our adapted framework, ongoing provision of care results in minor but frequent challenges that interrupt daily life and may have an immediate effect on wellbeing (Koerner, Shirai, & Kenyon, 2010; Savla, Almeida, Davey, & Zarit, 2008) . These minor daily stressors affect well-being not only by having separate and direct effects on emotional and physical functioning but also by accumulating over time (e.g., throughout the day or across days) to create persistent irritations, frustrations, and overloads that may result in more serious stress reactions, such as anxiety and depression (Lazarus, 1999; Zautra, 2003) . Whether stressors are acute or chronic, according to this framework, they are still powerful enough to disrupt an array of activities, relationships, and roles in other areas of life outside the boundaries of the initial stressors, thus worsening the stress outcomes. This spillover of stressors onto other areas of life is referred to by Pearlin as stress proliferation.
In order to understand the process of stress proliferation, we considered both primary and secondary stressors that affect health and well-being. Primary stressors are the difficulties that arise directly from the caregiving role, including objective components such as the PWMCI's cognitive status and ADL limitations as well as awareness (perceptions) of cognitive impairment. We operationalized daily primary stressors as hassles recorded from the PCP's daily accounts of the PWMCI's problematic behaviors. Secondary stressors, according to this framework, emerge from primary stressors but manifest themselves in roles and activities outside of caregiving. We conceptualized daily secondary stressors as role strains associated with non-care-related stressors such as daily incidences of family or marital conflict, economic strain, and constriction of social life. Secondary stressors also included intrapsychic strains manifested as low mastery.
Caregiver's background and contextual factors influence the extent to which they are exposed to stressors as well as the kind of resources that are available to them and consequentially the outcomes. We examined age, health, sex, income, marital status, and personality characteristics that may contribute to the PCPs resilience or vulnerability to primary and secondary stressors. Finally, outcomes of the stress process include psychological characteristics (i.e., daily negative and positive affect) as well as biological indicators of stress. We complement self-reports of health with multiple within-and across-day assessments of cortisol, a marker of the activity of the hypothalamic-pituitary-adrenocortical axis, which plays a vital role in linking stressor exposure to physical health (McEwen, 1998; Sapolsky, Krey, & McEwen, 1986) .
Research Questions and Hypotheses
We analyze responses of PCPs of PWMCI to address two primary research questions (RQ): RQ1: How do daily primary and secondary stressors affect daily negative affect and positive affect? Is there evidence of stress proliferation in other areas of life?
Hypothesis 1a: We expect daily fluctuations in memory and behavioral problems of PWMCI.
Hypothesis 1b: Negative affect will be higher and positive affect will be lower on days PCPs encountered more daily primary stressors and daily secondary stressors, controlling for background characteristics, objective stressors, and intrapsychic strains.
Hypothesis 1c: We expect proliferation of stressors in other areas of life on days PCPs experience more primary stressors.
RQ2: Do daily primary stressors affect the diurnal cortisol pattern after controlling for daily secondary stressors and other situational variables?
Hypothesis 2: On days PCPs experience more behavioral problems, they will have higher levels of cortisol throughout the day and flatter slopes.
Methods

Sample
Thirty spouse PCPs participated in this study. Inclusion criteria were PCPs living in the same household as the PWMCI. PCPs were first recruited from an existing research participant pool established by the Virginia Tech Center for Gerontology. This participant pool consisted of 99 families with a PWMCI, aged 60 years or older, identified through three memory clinics in Virginia. Clinic staff diagnosed MCI using comparable batteries of tests to rule out dementia and potential reversible causes of memory loss and confusion (e.g., depression, nutritional deficiencies, health problems). All three clinics used the Mini-Mental Status Exam (MMSE) and Clock Drawing Task (CLOX) and ruled out dementia based on Diagnostic and Statistical Manual IV-R (DSM-IV-R) guidelines. However, the clinics differed in the specific instruments used for other health markers. For instance, one clinic used the Katz's index and the other two used the Barthel's index to assess ADL/instrumental activities of daily living (IADL) functioning.
We estimated the effective sample size (7-day diary study with an intraclass correlation coefficient of 0.60 and 210 [7 days × 30 subjects] Level 1 units) to be 45, implying that a sample of 210 elements is equivalent to a random sample of 45 elements at Level 2 (Snijders, 2005) . For comparison purposes, with 7 repeated measures and medium effect size (.25) , N = 30 would be sufficient to yield statistical power of .80 using within-factors repeated measures analysis of variance (ANOVA). The existing pool yielded 23 potential participants. We returned to the three clinics for new referrals to reach a desired sample size of 30. Of the 38 potential participants contacted by the research team, 30 completed the study for a response rate of 79%. The primary reason for declining to participate included disinterest of the PCP or the PWMCI.
The 30 PCPs included 27 wives and 3 husbands aged 59-85 years (M = 72.60, SD = 6.91). The majority (28) were White; all were of non-Hispanic origin. They were married to the PWMCI for 5-64 years (M = 39.48, SD = 19.24). Thirty-seven percent had completed high school and 60% more than a high school education. About 20% of the PCPs were working part-or full-time. Forty percent reported a monthly income of $2,000-$3,999 and another 40% claimed $4,000-$6,999. Eighty percent rated their health as good or excellent with only 10% revealing that their health problems interfered with daily activities a great deal. Participants from the three sites did not differ on any of the background characteristics.
Procedures
This research was approved by the Virginia Tech Institutional Review Board and the participating memory clinics. Each PCP received a packet of materials explaining the study, which involved completion of seven daily diary telephone interviews and submission of 20 saliva samples. PCPs returned signed consent forms prior to data collection.
The first telephone interview, which lasted about 40 min (Mdn = 36), obtained information from PCPs about their own and spouses' overall health status and their perceptions of spouses' memory loss and associated problems. During this call, the interviewer gave instructions for the daily diary assessments, collecting saliva samples, and returning the diaries and samples.
Interviewers called PCPs in the late afternoon or evening for seven consecutive days. PCPs answered questions about their spouses' behavior, interactions with their spouses, their health, and their feelings of stress and well-being on that day. These interviews lasted about 30 min (Mdn = 33). On four of the seven study days, PCPs produced saliva samples at 5 different times during the day, for a total of 20 samples per participant. A home saliva collection kit was mailed with pictorial directions on the protocol for saliva collection, a log for recording the saliva collection time and any problems in collection, and 20 color-coded saliva collection vials and straws, along with instructions for storage and mailing. Participants were instructed to restrict any medications, dairy products, and caffeinated or alcohol products for 20 min before each sample collection and the sample collection was to occur at least 1 hr after consumption of a major meal. These instructions were repeated by the interviewer on Day 1. Prescription and over-the-counter medications taken during the collection period were recorded. Participants received a $10 store gift card for each telephone interview and an additional $10 card for each set of saliva samples. Except for one PCP (who did not submit all of the saliva samples), all participants completed all the daily diary assessments and saliva samples.
Returned saliva vials were immediately frozen at −20°C. Samples were assayed for cortisol using a 100 ml test volume with a high-sensitive radioimmunoassay kit (DiaSorin, Stillwater, MN), validated for use with saliva samples. The assay has a lower limit of sensitivity of 0.05 mg/dl and average intra-and interassay coefficients of variation of 4% and 6%, respectively. To ensure quality control, each assay contained external controls representing low and high salivary cortisol. All samples and controls were assayed in duplicate, and the average of each duplicate was used in the analyses.
Measures
Initial interview.-The first telephone interview assessed the PCP's and PWMCI's demographic characteristics, including age, education, income, race, and ethnicity. Additional information was obtained about PWMCI's severity of cognitive impairment and PCPs' depression, chronic health conditions, and environmental mastery (Table 1) .
We used three variables to assess the primary objective stressor, severity of cognitive impairment, to control for any differences among PCPs' care responsibilities. Scores on MMSE provide an objective measure of cognitive impairment. For PWMCI from the existing pool, MMSE scores were on file in the Center's database. These individuals had been assessed within six months prior to the start of the current investigation. The clinics referring new sample members provided MMSE scores.
PCPs also reported on the amount of assistance their spouse needed to perform seven IADL (Lawton & Brody, 1969) , including take medications, do housework, shop for food, prepare food, do laundry, use transportation, and use the telephone. Responses ranged from 0 (PWMCI can do the activity independently without help) to 2 (PWMCI is unable to perform the activity and needs help all the time). Scores were summed, and higher scores indicated more impairment. Internal consistency was high (a = .81).
The PCPs completed a 16-item deficit awareness scale (Green, Goldstein, Sirockman, & Green, 1993 ) that assessed their perceptions of the PWMCI's cognitive decline. Response choices ranged from 1 (very poor) to 5 (very good). Items were summed, and higher scores indicated perceived lower cognitive decline (a = .81). Radloff, 1977) was included to control for depressive symptomatology. Responses were coded 0 (did not feel or behave that way in the past week) or 1 (did feel or behave that way; Blazer, Burchett, Service, & George, 1991) . Unlike conventional procedures, an average score was calculated; higher scores represented more depressive symptoms. Internal consistency was high (a = .84).
PCP's background characteristics.-The 20-item Center for Epidemiological Studies-Depression Scale (CES-D;
PCPs reported whether they currently had any of 11 chronic health conditions (e.g., cancer, diabetes, osteoporosis). Responses were coded as 0 (no) or 1 (yes). Scores were summed such that a higher score indicated more chronic health conditions. Evidence of mastery came from the Environmental Mastery Subscale of the Ryff Scales of Psychological Well-being (Ryff & Singer, 1996) . This nine-item inventory involves statements related to feeling competent at managing daily situations; respondents indicate their agreement with each statement on a Likert-type scale ranging from 1 (strongly disagree) to 4 (strongly agree). Higher scores indicated greater mastery. Internal consistency was acceptable (a = .69).
Daily diary.-During the seven consecutive daily interviews, PCPs reported on the occurrence of memoryrelated problems based on the Revised Memory and Behavior Problem Checklist (RMBPC; Teri et al., 1992) specifically designed for use in a daily diary format (Femia, Zarit, Stephens, & Greene, 2007) . The RMBPC includes 25 items that form six behavioral categories: ADL-related, restlessness, mood, disruptive, memory-related, and nighttime sleep disturbances. Questions focus on a 24-hr time frame (Period 1, waking to 9 a.m.; Period 2, 9 a.m.-4 p.m.; Period 3, 4 p.m. to bedtime; and Period 4, overnight). PCPs reported whether each behavior occurred during each period. A summed score was calculated for each period of the day across all the behavioral domains (e.g., total behavior problems upon waking, during the day, in evening) as well as for each behavioral category (e.g., total ADL-related problems, total restlessness-related problems). A higher score indicated that the PWMCI exhibited more problematic behaviors. For sleep disturbances and problem behaviors that occurred at night, a dummy variable was created to record whether the PWMCI experienced any sleep disturbances (0 = no; 1 = yes). Another dummy variable was created to indicate whether any behavior problems occurred during any of the four periods of the day (0 = no problematic behaviors occurred; 1 = problematic behaviors occurred).
Secondary role stressors and strains were captured by five variables. First were questions that assessed competing everyday demands on the PCPs' time. PCPs responded to 15 items (0 = no; 1 = yes) about how they spent their day relative to family roles, lifestyle behaviors, and constriction of social life. Two variables were created using six of these items. The first represented any cutback of scheduled activities if the PCP responded positively to questions regarding getting less than the normal amount of work done or spending less time with social network members than usual. This variable ranged from 0 (no cutback of scheduled tasks and activities) to 1 (cutback of scheduled activities).
The second secondary strain variable represented time spent on leisure activities. Four questions asked PCPs whether they spent any time on leisure or hobby, taking a nap, exercising or participating in a sport, and going out to eat with friends. A dummy variable was created from these items (0 = did not spend time on these activities; 1 = spent time).
The third secondary strain variable captured stressors unrelated to MCI (non-care-related stressors) using the Daily Inventory of Stressful Events (DISE; Almeida, Wethington, & Kessler, 2002) . The 10-item DISE assesses whether certain types of stressors (e.g., arguments, issues with family members, work-related incidents, health problems, financial difficulties) occurred within the previous 24 hr (0 = no; 1 = yes). A dummy variable was created to indicate whether the PCP experienced any non-care-related stressor (0 = no; 1 = yes).
Lastly, according to Gottman, Markman, and Notarius (1977) , the pattern of positive and negative exchanges in a relationship predicts marital satisfaction and stability. Displeasing marital interactions may be another stressor that increases strains and places both partners at risk for physical and mental health decrement. To obtain a record of the effect of day-to-day marital interactions in couples with a PWMCI, we used 13 items indexing the occurrence of pleasant (affectionate expression, 7 items) and unpleasant (negativity, 6 items) exchanges rated from 1 (very pleasant) to 5 (very unpleasant). Selected items were reverse coded and an average score was calculated; higher scores indicate more pleasant marital interactions (a = .74-.85) and more unpleasant marital interactions (a = .70-.92) over the seven days of interview.
Control variables for cortisol analysis.-Past research has found sleep disturbances, clinical depression (Gillespie & Nemeroff, 2005) , medication use (Hibel, Granger, Cicchetti, & Rogosch, 2007) , and physical health symptoms (Kudielka & Kirschbaum, 2003) among the most essential covariates to assess due to their fairly consistent associations with diurnal cortisol rhythms. Therefore, we used these covariates in the analyses. A dummy variable was created to indicate whether the PCP reported any sleep disturbance at night (0 = no; 1 = yes). Depression was assessed using the CES-D (Radloff, 1977 ). An adapted daily version of Larsen and Kasimatis's (1991) symptom checklist was used to assess whether PCPs reported any of 24 physical symptoms such as headache, sore throat, and diarrhea. A dummy variable was created to indicate whether the participant experienced any physical symptoms on that day (0 = no; 1 = yes). Lastly, even though participants were instructed to not take any medications 20 min before saliva collection, nine participants reported doing so; their samples were not included in the analysis.
Outcome Variables
Daily negative and positive affect.-Negative affect or nonspecific psychological distress (Mroczek & Almeida, 2004) and positive affect were measured using 27 items (Almeida & Kessler, 1998; Mroczek & Kolarz, 1998; Watson, Clark, & Tellegen, 1988) calibrated for daily affect. Respondents rated the intensity of 14 negative and 13 positive emotions over the past 24 hr on a 5-point scale from 0 (none of the time) to 4 (all of the time). The negative affect inventory included emotions such as restless, nervous, sad, afraid, and irritable. The positive affect inventory included emotions such as cheerful, in good spirits, enthusiastic, close to others, confident, and satisfied. Cronbach's alpha ranged from .74 to .86 over the seven days of interviews for negative affect and .87 to .94 for positive affect.
Cortisol.-PCPs provided saliva samples using a passive drool technique, without use of any stimulants for saliva flow. On the four saliva collection days, PCPs produced five saliva samples: upon wakening, 30 min after getting out of bed, 30 min before lunch, late afternoon (about 5 p.m.), and bedtime. The exact time they provided each saliva sample was written on the log sheet and confirmed during the telephone interview. For the three entries with missing times on the log sheets, the times obtained during the telephone interview were used.
Typically, analyses of salivary cortisol include three measures of the diurnal rhythm: cortisol awakening response (CAR), diurnal cortisol slope, and the curvilinearity of the declining cortisol slope. The CAR is an indicator of the elevation of cortisol at waking, measured by the difference between cortisol at awakening and at 30 min after awakening. The diurnal cortisol slope is an indicator of the rate of decline in cortisol levels across the day, typically from the highest point in the day (measured at 30 min after awakening in this study) through the collection before bedtime. The CAR data points were not included in the slope calculation because the CAR may be regulated by different neurobiological mechanisms than the rest of the diurnal cortisol curve (Clow, Hucklebridge, Stalder, Evans, & Thorn, 2010; Clow, Thorn, Evans, & Hucklebridge, 2004) . The curvilinearity or acceleration of the slope was calculated as the quadratic form of the declining cortisol slope.
Analysis Plan
We used multilevel modeling (MLM) as implemented in STATA XTMIXED (Rabe-Hesketh & Skrondal, 2008; Raudenbush & Bryk, 2002) to examine daily variation in negative affect, positive affect, and the diurnal salivary cortisol slope. Because we have a small number of Level 2 units, we used Restricted Maximum Likelihood to estimate the variance and covariance components. To address our first research question, at Level 1, we parameterized a random intercepts only model with robust standard errors as follows: where Affect it (either negative or positive) of person i at time t is a function of an individual-specific intercept parameter, p 0 (level on Day 1), individual-specific slope parameter, p 1 (change across days), individual-specific daily predictors p 2 and p 3 , and residual error, e it .
The coefficient for p 0 was allowed to vary randomly and was predicted by objective and subjective stressors measured during the first interview at Level 2. Specifically, we controlled for the possible effects of PWMCI's severity of cognitive impairment using IADL disability, MMSE score, and PWMCI age. We also controlled for PCPs' mastery, depression, and health conditions and their awareness of the PWMCI's memory deficits.
To test the hypothesis about stress proliferation or spillover of stressors onto other areas of life, we computed several interaction effects between primary and secondary stressors. Specifically, we looked at the interaction between the Number of Daytime Behavioral Problems × Any Noncare-Related Stressors, Number of Evening Behavioral Problems × Any Non-care-Related Stressors, Number of Daytime Behavioral Problems × Cutback of Scheduled Tasks, Number of Evening Behavioral Problems × Cutback of Scheduled Tasks, and Number of Daytime Behavioral Problems × Number of Evening Behavioral Problems.
Finally, for our second research question, we examine the effects of daily primary stressors on the diurnal cortisol slope controlling for daily secondary stressors and other situational factors by using a three-level random intercept and slope model with robust standard errors (Adam, Hawkley, Kudielka, & Cacioppo, 2006) . This model allows simultaneously estimating the diurnal cortisol slope and its acceleration as well as systematically modeling how day-to-day variations in experiences are related to day-to-day variations in diurnal cortisol rhythms. At Level 1, we parameterized the baseline model as follows:
where Log(Cortisol) ijk of person i at time j and day k is a function of an individual-specific intercept parameter, p 0jk (level on Day 1 at Time 2, i.e., 30 min after waking up), individual-specific linear slope parameter, p 1jk (linear decline across the four time points on a given day), individual-specific quadratic slope, p 2jk (curvilinearity or acceleration of the daily cortisol decline), and a residual error, e it . The coefficients p 0jk and p 1jk were allowed to vary randomly over the days, and PCPs and were predicted by day-level variables at Level 2, namely, type of day (days on which PCPs reported any behavioral problems after waking, any daytime problems, any evening problems), sleep disturbances, and any physical symptoms for PCPs. Finally, we controlled for individual-level variables at Level 3, namely, PCP depression and age. Thus, the Level 2 and Level 3 models were parameterized as follows: Notes: ADL = activities of daily living. a The Mauchly's Test, a test of the equivalence between the observed and hypothesized covariance matrices, was significant for ADL, W = .78, c 2 (2) = 6.629, p = .03, restlessness, W = .76, c 2 (2) = 7.75, p = .02, and mood disturbances, W = .65, c 2 (2) = 11.92, p = .003. A Huynh-Feldt correction was used for these variables to account for the lack of sphericity.
Lastly, we considered an interaction between any daytime behavioral problems and the linear daily decline of cortisol. Table 2 shows the means for the total number of behavioral problems across all behavioral domains and for each behavioral domain across the seven days. These averages represent the percentage of days participants experienced the primary stressors when waking up, during the day, and in the evening. Differences among the three time periods for the primary stressors (total number of behavioral problems and total number of domain-specific behavioral problems) were assessed using repeated measures ANOVA. As expected, results from the repeated measures ANOVA with total number of behavioral problems across domains indicated significant differences among the measurement time points, F(2, 58) = 13.738, p < .001. Similarly, results from the repeated measures ANOVA with total number of domainspecific behavioral problems indicated significant differences among restlessness, F(2, 49.05) = 3.569, p = .04, mood disturbances, F(2, 44.85) = 5.59, p= .01, and memory problems, F(2, 57.90) = 11.34, p <.001. Table 3 shows the MLM results with negative and positive affect as dependent variables. None of the primary objective stressors, namely MMSE, IADL, PWMCI age, or PCP awareness of memory deficit, predicted daily negative affect for the PCPs. However, some of the daily primary stressors predicted PCPs' daily negative affect. Specifically, on days when PCPs reported fewer daytime behavioral problems but more evening behavioral problems, negative affect was higher. Secondary stressors also elicited daily negative affect. Any unpleasant interactions with the spouse with MCI increased negative affect on that day. Furthermore, on days PCPs had to cut back on scheduled activities and experienced non-care-related stressors, their negative affect was higher.
Results
Daily Fluctuations in Memory and Behavioral Problems (Hypothesis 1a)
Primary and Secondary Stressors Predict Negative and Positive Affect (Hypothesis 1b)
Similar to daily negative affect, primary objective stressors did not affect daily positive affect. On days PCPs reported fewer evening behavior problems, however, they reported greater positive affect. Daily secondary stressors influenced positive affect. On days when PCPs had more pleasant interactions with their spouses and did not cut back on scheduled activities, they reported high positive affect. PCPs with more depressive symptoms and more health conditions reported less positive affect in general.
Evidence for Stress Proliferation (Hypothesis 1c)
An interesting interaction occurred between non-carerelated stressors and number of daytime behavioral problems for negative affect (Figure 1 ). Non-care-related stressors (secondary stressor) even in the absence of daytime behavioral problems (primary stressor) had strong and robust effects on negative affect. On days when PCPs experienced non-care-related stressors but reported no daytime behavioral problems, negative affect was significantly higher. Contrary to our hypothesis that primary and secondary stressors would accumulate, on days PCPs experienced daytime behavioral problems (primary stressor) and non-care-related stressors (secondary stressor), negative affect was comparable to days when they experienced daytime behavioral problems but no non-care-related stressors.
We also found a significant interaction between cutback of scheduled activities and number of behavioral problems during the day as well as in the evening for positive affect, as illustrated in Figure 2 . On days PCPs cut back scheduled activities and experienced more behavioral problems during the day and in the evening, their positive affect was significantly lower compared with days when they did not have to reduce scheduled activities. This difference was larger on days when PCPs reported more behavioral problems during the day and in the evening. Table 4 shows the results of the three-level model for the daily diurnal cortisol slope. A significant linear decline in cortisol occurred. The quadratic effect of time was significant, showing evidence for curvilinearity toward the end of the day. We controlled for several important covariates known to affect the cortisol slope during the day: age, depression, any physical health symptom, and PCP sleep disturbance. However, none of them was significant. We found a significant Linear Time × Any Daytime Behavioral Problems interaction (Figure 3) . On days when PCPs experienced daytime problem behaviors, the cortisol levels were elevated throughout the day and the diurnal decline of cortisol was flatter (66% less pronounced) compared with days when PCPs did not experience daytime behavioral problems.
Daily Primary Stressors Affect Diurnal Cortisol Rhythm (Hypothesis 2)
Discussion
When first faced with memory loss, primary and secondary stressors may appear insurmountable as families try to adapt and learn to manage the changes in their lives. Our daily diary study permitted collection of information about problems experienced at multiple time periods each day, across multiple days. In support of Hypothesis 1a, we uncovered fluctuating patterns of memory and behavior problems that are well known in the broader dementia literature but had not been described in the literature on PCPs dealing with MCI. For example, late-afternoon and earlyevening disruptions in social and cognitive functioning suggest a sundowning effect typically reported for persons with more advanced cognitive loss (Bachman & Rabins, 2006; Volicer et al., 2001) . The presence of sundowning among persons experiencing relatively early memory loss as well as other noncognitive behavior changes for the health and well-being of PCPs warrants further consideration in research and practice. PWMCI's problem behaviors (a primary stressor) had a significant impact on PCPs' assessment of their day (Hypothesis 1b). In particular, spouses noting more behavior problems toward the end of the day reported higher negative affect and lower positive affect. This finding suggests that behavioral problems may be more common among persons with MCI than previously recognized (Petersen, 2004) and reveals the importance of providing support and respite to PCPs even in this very early stage of impaired cognitive functioning.
We found similar effects of secondary stressors on negative and positive affect. PCPs reported greater negative affect and lower positive affect on days when interactions with their spouse were unpleasant (secondary stressors). Our previous research (Blieszner et al., 2007) revealed that lack of understanding and information about MCI, including its behavioral manifestations, results in many misgivings and misattributions for the couples. Although most PWMCI in the current study functioned fairly well, spouses reported that in response to their partner's memory problems they altered their daily activities and responsibilities, took on more of the tasks the PWMCI used to perform, and limited certain pleasurable activities. These changes may have contributed to communication problems, conflict, and aggravation of preexisting relationship issues that affected their emotional well-being. The results also showed that on days when PCPs reduced scheduled activities, they experienced greater negative affect and lower positive affect. Noncare-related stressors, another secondary stressor, further contributed to increased daily negative affect among PCPs.
In support of Hypothesis 1c, we found evidence of greater distress when both primary (more behavioral problems) and secondary (non-care-related difficulties, cutback of scheduled activities) stressors were experienced on the same day. On days PCPs reduced their scheduled tasks and experienced more behavioral problems, they reported lower positive affect. We speculate that the presence of a number of behavioral problems may be associated with PCPs feeling they need to give more attention to their spouse or household matters than was previously necessary, which then takes them away from other meaningful pursuits. Conversely, participating in fewer social activities increases their time at home, which may heighten their awareness of and exposure to the PWMCI's behavior. Seeing their spouse exhibit uncharacteristic behaviors may serve as a painful daily reminder that their partners have developed memory problems (Garand et al., 2005) , which undermines their psychological well-being.
The interaction effects also confirmed that on days PCPs experienced more behavioral problems and non-care-related stressors, they experienced significantly greater negative affect. In fact, non-care-related stressors appeared to be especially potent in eliciting feelings of distress on any given day. We speculate that in this early stage, the caregiving demands affect family relationships, economic resources, and social contacts and involvement first, which may trigger more intense emotions than the worry of caring for the PWMCI. In addition, friends and work colleagues, who likely comprise the PCPs' support network, may also place distinctive demands on the PCPs' endurance (Koerner et al., 2010) . Collectively, these findings suggest that other factors, aside from changes in PWMCIs' memory and behaviors, contribute to spouse PCPs' feelings of distress and provide support for the growing use of the stress process model to advance understanding of MCI's influence on PCPs' well-being (Blieszner & Roberto, 2010; Koerner et al., 2010; Lu et al., 2007) .
Difficulties and reactions reported during the daily interviews were confirmed by assaying saliva for a stress-related hormone, cortisol. As predicted by Hypothesis 2, on days when PCPs reported behavior-related problems, they had a higher awakening response, higher levels of salivary cortisol throughout the day and evening, and a slower rate of decline in cortisol across the day. Even though the exact interpretation of the cortisol slope is subject to debate, scholars are coalescing on its meaning (Adam & Kumari, 2009; Chida & Steptoe, 2009; Saxbe, 2008) . The higher level of cortisol in the morning (see Figure 3) is related with either earlier awakening that morning or in anticipation of the demands of the upcoming day (Fries, Dettenborn, & Kirschbaum, 2009; Rohleder, Beulen, Chen, Wolf, & Kirschbaum, 2007) . The flattening of the diurnal cortisol slope, indicated by elevated cortisol levels throughout the day and a slower rate of decline across the day as seen in our findings, is associated with chronic and acute psychosocial stress (Adam et al., 2006) , subclinical disease (Matthews et al., 2006) , and increased mortality from cancer (Sephton et al., 2000) . This suggests PCPs are having stress reactions that may put them at greater risk for physical health problems than they would otherwise be.
Our use of a daily diary approach to collect self-report data on experiences of living with a PWMCI, combined with analysis of a biomarker of stress, is unique in the small literature on effects of MCI on relatives and friends of those diagnosed with the condition. The findings contribute important new insights about MCI and its influence on spouse PCPs. Nevertheless, the study has some limitations which need to be addressed in future research. First, reliance on a relatively small sample of 30 families has implications for the generalizability of the findings, especially since we estimated a large number of parameters in the model. The study sample was composed of spouses of individuals whose cognitive deficits were severe enough to seek help through a specialized memory clinic, and consequently, they may have had more advanced MCI than that seen in population studies. Also, similar to other MCI research and the broader caregiving literature, the majority of our PCPs were women. The small proportion of non-Whites in the sample precluded assessing the effects of race. Concerted efforts should be made to include more men and non-White PCPs of PWMCI to explore similarities and differences in their experiences. Second, the diary interviews took on average 40 min per day. Although we did not find any evidence of participant fatigue, PCPs in the general population might be less motivated. The diary interviews were conducted in the evenings using questions about events and experiences that occurred since the interviewer last called, perhaps introducing some degree of retrospection. Future research using ecological momentary event-and time-based assessments could examine the feasibility and effectiveness of collecting detailed measurements of mood and behaviors closer in time to the experience. Third, although MMSE scores tend to be fairly stable over a six-month period (Petersen et al., 2001) , it is possible that some PWMCI had begun to experience further decline. Future research should test PWMCI closer in time to the interview and collection of cortisol. Finally, we only examined concurrent effects in this study. Future studies with diary measures using a larger sample could look at the effects on health outcomes of cumulative exposure to stress over seven days as well as concurrent and previous day exposure to stressors.
Despite the limitations, the current study clearly suggests that because the care partner-to-caregiver trajectory is potentially long in duration and continuously challenging in scope, helping PCPs learn effective stress management techniques early on may be particularly beneficial for their physical health and psychological well-being, thus enhancing their capacity to continue providing assistance to and care for the person with cognitive impairment over the long term. 
